Peptide-toxin tools for probing the expression and function of fetal and adult subtypes of the nicotinic acetylcholine receptor.
Although the neuromuscular nicotinic acetylcholine receptor (nAChR) is one of the most intensively studied ion channels in the nervous system, the differential roles of fetal and adult subtypes of the nAChR under normal and pathological conditions are still incompletely defined. Until recently, no pharmacological tools distinguished between fetal and adult subtypes. Waglerin toxins (from snake venom) and alphaA(S)-conotoxins (from cone-snail venom) have provided such tools. Because these peptides were characterized by different research groups using different methods, we have: 1) more extensively tested their subtype selectivity, and 2) begun to explore how these peptides may be used in concert to elucidate expression patterns and functions of fetal and adult nAChRs. In heterologous expression systems and native tissues, Waglerin-1 and an alphaA(S)-conotoxin analog, alphaA-OIVA[K15N], are high-affinity, highly selective inhibitors of the adult and fetal muscle nAChRs, respectively. We have used the peptides and their fluorescent derivatives to explore the expression and function of the fetal and adult nAChR subtypes. While fluorescent derivatives of these peptides indicated a gradual transition from fetal to adult muscle nAChRs in mice during the first 2 weeks postnatal, we unexpectedly observed a steeper transition in functional expression in the mouse diaphragm muscle using electrophysiology. As a toolkit of pharmacological agents with complementary specificity, alphaA-OIVA[K15N] and Waglerin-1 should have further utility in determining the roles of fetal and adult nAChR subtypes in development, in mature tissues, and under pathological conditions.